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G P a SX±A^'^WL^m=^^-''\^^—t)^ 4 O M J /m' J^Ai 





• ( 



±, ii^-^^Wk^^^-f^^—*^ 4 0 M J /m' tJt.±-C& 

lit 2 1 1^ 1 <r>mm*m^ 1 o os»gB»c*i-uT 

i~i omM.n(o^mtix^m\z^m\^x\>^i:Lt^m 

iif*«3i y^i(om^f)^^^<D»:m\^u^\^x^m 

5 0 0 G P a ^mxh 9 x ^^o5S«M^■t-/'^=¥— 5 
3M J /m»£JtJb-efc5 r t SriRf?Si;-r5SI*:3S i ~ 3 

14— :^f^ttv'- h-C-fc<9. •?rC)@mS5 0~5 O O g/ 
m'waSHrt-C. 7i»off 0 , 1~0. SmmWteffl 

VXhr). -tWiitCtt^S 1 0~2 0 O cmVcm' • s 

•5, -ero^l<^1»J!g05pi*;J?:$;ii55~2 5 0/imUAT-e 
;4S5 0~i 5 OX:<o|6Hrt-C-fo5>c:i:Sr#«i:-r5it3}5: 

« 1 ~ 9 <r>^^^■rklMz.tm<r>m.^^Km.m\:M^^to 

[lt*« 111 mi <Ol#tflg(7?ij5K^;i5Sn5I-fli14MflgT- 
i:Sr#^ti-5>i»*3« 1 ~1 0(OV^•rJ^;5»^;::|Em 

[if 1 3 ] fift^Mt4»rfli*5m 1 <omm(o ? o ~ i 

0 0aS%W«BiartT-fe^:ii:^i|#8lti:-r5if*«l 2 

in*ii 14] mi (7?«flgw3E^^*Si^^ y 
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nS'>7i< .tt l«T•fo5.:li:^^^^^^-r5»*3®l~ 
l 3WV^-fi^75Mw|^«c<^;^*fiS«£»«•o 

[If 15] mi <73«flg i 17 ti«;fe*fct4gfEW)Ba*& 

?fi«;6Si«V^m2W«tflg^s. 1 0 Ofi*a3{C>?J-L-r 1 

~1 OS4§l5<^«5iaF*1T'^mi-^*tTV>?)C i: 

i: -r -5 if 1 ~ 1 4 O V ^-ri^;5^rtS^Wig?^^M3t'(t: 

10 [|f*]li6] miol^flg<^iSi.^.t>L<(4o£ftbBB*^ia 

1 0 OfiSSBJr^UT 1 ~ 1 OSftgpo^SrtT'* 
m(ra«Fb-Cv^5ri:Sr#®i:i-5if*«i~l 4wv^ 

[ft 17] m 2 osfflgds. m 1 roisflgjc J: 

co«ffi|;itt«$ttTV^s:ii:^#1Si[i:-r5lf*«i 5* 

[If *^ 18] m 2 (ommf)^. ^i^i&=f-m.mt^ i ~ 5 
20 1 5 ~ 1 7 <o V ^-rtvTS^cfs^roj^pgsKiKiaii^fkS^ro 

[ If 19] m 2 </5«/ig<0^^5^*5?Ri-5ISH4»ffli-e 

fc^r tS:#mt-r5lf*«l 5~ l 8rov>-m;5»»r|S 
[lf*«2 0l m2<DWfl§«o^^^^*S:«f9^te»;^*s 

3 0 — 2 8 o'c<73®iai^(7?^y r 5 K> ^yr5 K-r^ 

;4-bjl(m-5'>/j: < i: 1 ScOflftpIffiti^^lg-efoS r t 
S:i|tSi:ti--5lf*3gi 5 — 1 9(DV^-fJ^/^l»^cfE«0^^ 

30 [lf*^2 1] />/<e< i:'blt*^l~2 0(73V^-rn^^ 

^itn^xti:^z/'V7^-j=.'x^ib^x. m^mmmtmum 
±AK fsi<Dmm-^tzi-im2<Dmmizx<ommi^x—i^ 

'ffc;b-Ci>5r:i<Sr#®i-r-5 7'y 7;j-— 
[ff*3®2 2l '>;^£< i:'blf*«2 ltrgE^<07'y7 

[if*«2 3] m^^n<ommK fSi?Em. smm. 

l^-rn^J^-C-foSr i^S:#^Si:-t-2)lf*«2 2{cfEgc<?3^ 

[^PJc7?p^;iSLMJ 
[0 00 1 ] 

50 m'^^n\cmi-i>h(oxh^o 



[0 0 0 21 <tt)si^b<tt. m^\tm^m'^^wi*n<o 

[0003] 

^mi^x^—h^\^—-:f\zxi}m ' Mmvxm.'^un^ 

[00041 ^#*^^s^(7)*Mt4ic:«i^s^jS;il^^£i: 
i^^mm (RTM) ^wt£A^?i^;*5^ff ^^^5„ 

[00051 hz. ^'ii^z.(Dmxm^\-t. m.'^um<D±m 

[0 0 0 61 ±faPp^Mic:*f L. ^J^il*il#fF^5, o 

7 1.71 m-mmm^xi-i. mimm^^\m-^m7 

[0 0 0 71 ^fc, James C. Seferistjttjoumal of A 

dvanced Materials, Volunie32, No. 3, July 2000, P27-34. 
Composites part A, Volume32, 2001, P721-726^'C. 
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X-^Xmhtl^CF RP COt)^^\^ (Model, II<7?^W«E 
[00081 L*^b/£*S?>. Jei±OtiSgT-{*. ^MWSI 

#t4ii> mm^\cmm%:m^-r?>tz:\fxmmx'^-r. « 

[000 91 eJl±OliSg-t?IElK$n-CV^S^4AJ* 

-r 7i:t^^T-|4^Sai^ ^Sii^ L/C* I? fev ^-c?# /iV ^ 

IrI Xh^tztb^ fzX^t ^Z^<D ^^M. Xit 

[0 O 1 01 -r^ifc-^. fflv^2,;^miSa^^:^6^^il/^^l#^4 

30 0Jco^^Sr}Sl7t-rftW*smM$n-CV>fc<, 
[O O 1 1 1 

[fgBj34S<»a^:bJ:5i:-t-S^Sl 7!>»75^5i¥3l5 

2.^»t-e/£<, *lto=->, ?i^ll8^;fett. ItMte, iJ's/ 
-r^h<r>xi>^^ 

40 [0012] 

^f^\.±^^mmi:m^^xti:?>^mt. mi (Dmss 

tt^h^i^mmmm^itmuxh^x. m^r^^mmmm 

2 1 0 G P a Sl±. A^-ommm^^^/i^^ 
— 4 0 M J /ra» W±-C-*> U . ® 1 <73l»fll7JS^ ft 1 0 

ommm^Mx^x i~2 omMnoommp^x^ m\z^m 

vx^^^zti<wmti-^, 

50 [0 0 1 31 Sfc, *^P^W7°y7;^- — A^-fj^^m 



(4 ) 
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[001 5 ] 

mwM<D^\^m-'&m*^ 2 i o g p a &.±A^<3mmm^^- 

1 0 OS»§BJ-*l-bT 1~2 0S4gB<75*5HrtT?:flT^tr 

[0 0 16] ^^m<omii^mm<oifi^(-i^ mm.\^tL^m 
<r>^\nis\^xmmwmi>mnm^T^mxth^:L t , 

[001 7] *^?^i;lfflV^S^^^<^: bTI*. ?I5S# 
t±^;45 2 1 0 G P a W±*^o5K^3|^^/L'=¥— 4 0 M 20 
J/m'EAi-CfoSo J;9»*L,V>5l!6#ft^fi2 5 O 

6 0 0 G P a JEI-*F^ L < 11 2 8 O 

5 O 0 G P a i 5 2 9 0 ?riSx 4 O O G P a 

*«S-t?fc5«5>4S»*bV\ 7J»*:>^,§|!6#tt^i6S2 1 OG 

mmmm^m\^^M^*^^nK^£-^x\.-^o. ±.^<o^\ 

5B#t4^ll. J I S R 7 6 0 UrWbTfflU^^n 
5iitSr*SU *tel4G P a 
[0 0 1 8J #tC»»#-^^W^iaBE«i3SS (Co 

mpression After Impact , gj^TCA I .tlEi") ^<7?ffi 30 

— «:4 5M J/m'Wi, HtCjflS U< 115 3MJ/m' 
EAJt. i: ►JirJftS 6M J/m'£^_br-fc2)(OdSiff^U 

JKe<)T'$>?>„ ^S^^^Sm^ilai^/u^— ;5M OMJ/m' 

[ 0 O 1 9 J ±tE<0®«liaijt-/U^— (W) tl, J I S 
R 7 6 0 lir5^a!lLTaiJ«$iXfc?IS3t« (a) « 50 



?l3S^tt*.(E) i:L?ti:#. (W) = (a)*/2X 
(E) T-^«$H5ffi4-itL. *te»±MJ/m» (10» 

X J/m') T-fc5„ 

[0 0 2 01 *MBJ^wffiV^5^1 (Dft^flgJl, AL^X^fzt 
*J9, 1 0 0fifiaJcML-Cl~2 0fi»gi5W®ffl 

rt-C% J;t)i!f*U<«i~i 0*S:SB<7?ffiiart-t?5rS^{c: 

««LTV^;5„ /4-;5-2)miroWfl&ll, *^<^rtSl5{r^« 

'S:ip*>, *^?q^c:*5V^-C<g^Ei:l4. M 1 <omm(0 7 0#: 
m%Ui±> »*U< (4.8 Ofl^%JBA±, 3EIC»^b<l4 

9 0^^^%ti±^5*ffil::#^bTV^?.«flScr)c: t 

j^3^«Sim3t'ft:**fSr«/iL-cr y 7;*-- 

So 

[0 0 2 1 ] ^/c, r W^trt>3f:^B^(7?*;k:0^^i L 

T. ^i<oiMJ!t;»5^ ^mmmmtmt^mmi-x^%hK 
sb, mi:i^?tm<DmmmM^m\'^xi>. mi<Dmm^ 

[0022] JE(-, ±fEii5?eH4-fl;^mw^i-t,. 

m<7)^ffif:^mi<7)^^Jii!>s^^ibT««b-CV>5i:, ^fS^ 

-<-:^^m^xti>^m (y^^—^-^m iz^^o. ^ 
\z.'ikm.<D-^ V y V ^ :^mf!ixh^%3 (Dmm^m\.^xi&. 

^^¥!n<D^mm^h%ix^. ^fitmxfi<. JiIes 

[0 0 2 3] 75^75^5 ^*(7?ffi7)^t, 75^7)^^111 <7:)«tflg 




( 5 ) 



[0024] *^§q(O±fE05»* Ut/^ffi^(Dt.ro{^*5V> 

1 5#^Zt«. #P5p5-3 3 7 9 3 6*4^#^?JrBI^$ 

nTV^2.SWwJ: dir. 10 
LTV ^.5 7" y 7" U'^'<^*®Jc:$S«ic^-^i^^SriB« LTV ^ 

Htctt, T'y T'l^^^'JJittgEtrJte^ttSrWbTt-^ N y S'^' 
[0 0 2 51 *|6M<O[^SS:±9fl:#:«Uc0ffiS:#flgb 

[0 0 2 6] 111 1 II. :i^%m<D^mmmmtmm im 

[0027] 02 (4, But tt^/i^ffi«lro;*:^B^W^ 

r<^®«T?«, j^?R««6SrfflV>TJ&«fcT^i%«2 2S:« 
V^5,l^Ct^l <7?1»flg2 4 ^fflV^S^ttEl 1 (7?t,rotlllC 
t?fe-5;ss, MebJ;s:i*!:^2 3 i: UT. tix^m^m^^h 

tSflg2 4 75S?Fi^^^^^lc:#;i^U■CV^5#,/45^/^oTV^5o 40 

[002 8] El 3 14, :ipi^m(ommmm.mt^u 3 i <^ 

Xh. mMmm.%:m^^Xtii^tz.X^.^3 2*3j;t/J;r* 
^3 STJ^pjM^Sns^m (-^r^itSi^W ic, Mi<o 

[0 0 2 9] 1214(4. 1213 if4m''j;5l®«|0>*^iq<73j^ 

^^^A 2 mmmm.^my'^x-^i^m^i.z.^A z ti)^ 50 
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hmm^iri^^m (-^risjttfii'^) ir, ^i<o»fflg4 4 

ti^^m\^u^vx\^^^ 

[0 0 3 0] rr-e, ^ i<73^tflg 1 4 14, mit^^^-fi 

5 «-*mc>*ffilC^,^E LTM* LTV t. i V ^ U , 121 2 
\z.mirii 0 1^^ 1 <r>mm 2 4 *s:^i«igg4ft(c:ftjm»® Srfll 

<*&(fSfc;ie>*f*L.</i:v\ |gi(04»flgdS^7Kb 

^,>^^*fcl4:=F5*i^;t^lr1««L-CV^?>ro/5S»^ bV ^o # 

t755nX|gi:/i5fc*, ImmWT, J: !3iff* b< {42 5 
OMmfiiT, IE(::iif*b<l45 0;imWT-efoSo 

[00 3 1] m 1 (ommniifi^io^mi^m^vx: 

¥1-5 i:, ;K^«KM/45SftbT^S.ffiM^a (Compress 

ion Strength, siTcs t^-t) -^iKiaia^coiasiaffi 

i^SSft (Compression at Hot/ffet, UATCHWir fS-f) 

5-2 5 0/im<0«5fflF*i-efc50;)5^fF*bV\ i «? 
b< (41 0—1 O 0 wm, JHJ:*f*b< (41 5~ 6 Oxi 

[00 3 2] *^M«?^(CfflV^2.^ 1 ro<»flgw#«'S:(4, 
^ft 1 O Ofifigjic^f br 1 — 2 oaa$B<73^Hp«g-Cfc 
5o i^)^^*b^/^#«fi:(4l~l OSSas, Mtciiff*b 
<{4 3~7fi»g8, •?iplt4~6mSgBff?<SfflrtT?*> 
^> ro;55»* bv >o ^1 OT«flg;J5 1 SSgB*}»t?fc S i:^ 

-g-*t!|si-x)^#^n/.c7i-ofc>9, is-&*t!|s^(^j^^ssife@e'&^ 
Am< ti^m^'^-fzi-fx'f£<. m-^umr'i^^micmm 
mm^itmu^it\-ii^v 7:t~j^^<o-^ h y ^«jig 

T-*35^a5w^3<^«flg<7)^@^j55»fS«-g-/i5fo^, * 
S:^<, *^o5p?t(::T't CHW-^C SC7:>JBE«I# 

10 0 3 3] f}^-h^^^^(Dwm\t-. ^^m\^tz.mmm.mt^ 
m^D (-^^i^itt, H2)c7utt«) , m 



• (6; 

14. ^^lcKv^;^)^it#tt CAI. CHW) ^jJ^ lo 

ilto^!;i^7'*5;*:#<'i?)r:ir, I2|3»c^p-f-j; 51-^1 

(Dm^1y^tLX^-^t 3 2i:J;i*:^3 3 i:co5f^^.<73F^ 

(4, — :^i6]tti^i^*fci4— :^i^tt->- hr-fo2><o;45if* 

[0 0 3 4] A^A^^-:)j}^\^m^^x'oMri^&3\zm.m-r 

So El 5 14.. ;^|6]t4i^i^<7?— flg^^^i-^^ 

la-C'foS, — *l^tti^i^ 5 1 {4, — ::^[6]ic^v^^r5^I^T^c: 
[0 0 3 5] ;5^7J^-5— :^r6]tti^i^»-:fcV^X. fcT**5 
2 t4 5 =p3|s:~ 5 0 ( J: 9 U< 14 1 0 =p*~ 2 5 

V\ m(O^A^^h\t. fcT:*!^5 2(43 O 0~5 0 0 0 
t e xW^fflrtT-fcStW^iW^L-V^ d^A^S^iait) 

*5fc5o — A^A^SiBiaJ: ^):^#v^i:. m.'^x<r>^^ . 

[O O 3 6] ^yt. 3Sr«fig-t-2)ffil*« 40 

;tT*^5 2<D&^ y V-T") < l.X^^m<D . 

5 2tr^v^5j^*^M<o«iftw l/sgJlT. J;(9$T*b 
< 14 1 / 1 0£JlTT-$??)C0:*5^* ^(OM^ii^^^m 

\zi.r)^^i^Ai. m:^t£m^mmthX8 0 0 t exO 
t.<73^fflVNT2 0 0 g/m'<73)^!feli:i-?,m-&. ttttjim 
m<Dtti-^ bV ^ig^(4 10~100tex, J:i3ifSL< 
(42 0~5 0 t e xC73jg|lF^-efoS„ 50 



^^K9S2 O 0 3-8 2 1 1 7 
^^10 

2 soi^i^stt. .^mo?i^®gc«. y >':^<D^m<r>m: 

/hPI-fkcO/cJit). O. 3~6;*:/cmW|5iartT?fo^<7);6S 
$f*L<. J;!?i?^L<l4l~4;*:/cm(D©iaF*9-C-fc 

[0 0 3 7] 4i«J«iili«5a?S(4ffiE«)t5 0;iS«ffl 

Tv^h\ jKyr? K (^iticpoY) , p 

BO. pvA. p E^<o^«mm^t:mm^tz\^m^-^ 

ih-^xmm-r^ztA^x^. rnb(4-&^*Dx. mm 

t^iv^, MIC. fc-C*:^-^tttbj:r^fe^l4. i®iffi.i^=Sr@ 

(4. ^Jx(i. •:>--l' n>'-^7Ky3i;^7'/i.^(0^-5raH*ia 
flg, icjK^v'^7F^?P5j?yai:;?.7^/UJ?>7i/— yi^^(7?f|R 

3 :^Hk^<Di£M(ommxtz.X^M'^m^i::L^M. iim^ 
l8«ti:«MiDX. ;t;^<— y i^^^APXUT. «|b<fc:i iJi^mi: 

10 0 3.8] ^^eairfflv^^— ^rr&jtti^iK)<!: b-cj*. ig 

5 vftwmm.msim:^ i>mw^m'^^^mm.m h ^ 

El 6 (4. :^mm(o--yj(^\^m(o-mmi:^-rm-^mx 
fo^o 6 1 (4. mmmm^m^^x:^£^±x 

2 tmfizsim^ixitmmmmi:m\>^xfj: ^mm 

ttgtjJ::::i^5:*:6 3^i:;5S. Sl^l:i3^^brfcT^fe:*6 2 

(0 0 3 91 A^A-^^mA^-:f7i^{m^. -*|frH*i^4^ 
*fcl4-;^|fi]ttv'-hT-foS^. ]^5^«liMi3i<ba«-* . 

fc(47'y 7;*~A-^W^5|t(^||3(D«flgW^110ffi^. 
t)^m\i.nmA^^^ ^■<^gf+l45 0~5 0 O g/m'. 
i (3*if* b< (41 0 0-3 5 O g/m». il(c:itf^b< 
(41 5 0~2 5 0 g/m'W$i5H[*3t?fo5. 
»^(40. 1—0. 8mm. iij»*b<l40. 15 — 
0. 7mm. IH:iSSb<(40. 2 — 0. 6miti£0$5B 

i^-efo5<0/45i[f^bv\ 

[0 0 4 0] — ^m^^^fftv'— hx-fo^^^. -tc^ 
Sf+(41 5 0 — 1 5 O O g/m'. J;i3»*b<«3 0 
0—1 000 g/m'. IE(-»S b< 144 0 0~ S 00 

:;>c#<T'bJ:v>g*(4. i|*(rj?;z^:^rS](;i0iJ^(4;^^2/f^ 



t ^ 5 :g: * ^ V ^ ;5 5 ^ » t w ^ j6 ^ o 

[004 1] mm<D^W:i^<o^f)^^^ -t 

(Dil^ttli 10'--200cm'/cm* • sec <^S5H 
rt. J:!9»*b<ttl 2 — 1 2 0 cmVcm' vs e 
c. Hlr$?^L< lil 5-1 0 0 cmVcm* -sec 

(?:>tSiartTrfo^(7:>;65$f* bv\ o cm 

Vcm^ • s e cmmx-h^tmmco^mm^^^zt 

S:E*-r5fc*»*b<?£v\ ii^ti;^^ 2 0 0 c 

mVcm' • s e c SrS^^ ^ 'arSttJ:!}!®^^ ®[ 

V\ ^c^*5. JIS L1096 A 

it *5§?^"Cri:^^^^JFS5g®if^m®i A P - 3 6 O 

[0 0 4 2] ^fc. ;*:^PJ-C:'li:||l (iO^ttflg^^^mt^a^ 

PSB^<7^S'^^*«b. :;(;/^-'7Ti5^^- (%) =WP 
§1555^c^-&tfE« (mm*) /I 0 0 0 OlCj:DStm$tl 

So 

mmm^AxnTa\iiJ^. ff^U<fi5mmKX±. J: t) ^ 

b < 1^ 6 mmJ[^±0*i?r^ bfcM WT-^^^t: ^KfcM 

m{«lw. EESI^tt:. n-v-. ffi^^S:fflV^fc«-a^ 

5 5 1 4 5-^^$fi. mmW- l 1-18 4 O-^^fg^tClJ: 

[0 0 4 4] *^BJt:i.Si/^^mi ^7:)fflli<7D^.'^.^/clt?)ft 
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T'fc^O;^^^^* LV\ J:t)^?*b<tt7 O— 1 4 0*C. 
Ht;i$f^b<{i9 0—1 2 0t:6Q«SfflrtT-fc5o ^^I't^ 
mM>t\^. ^S*2EiftSft (DSC) ;0-bffi^y^ti?)^« 

flgo^<»?ussr*iL. 'Dsc\zxm^.^7f^-rmm\'t^(D 

(ftj^^y^n— — CFT 5 0 OD. m^^&l^ 

[0 0 4 5] *^B^<^||lOl»flg<^2 5 0%RH 

L<l^2. 2fi*%aT. Hl::^^b<{^l. 8 
«T> ir^t^ttl. 4fi[S%£JLTT-fo^c7);6W^ Uv^o 
¥«Pii7K*;5?3aa%S:je^S<t. :^?^#tt (^^tccH 

KzK^^Ji. ASTM D 5 7 0{c:5¥«lbT?By:^$iX 

[004 6] ^^mx^m^^m i <?^«J!Bf^. 

[0 0 4 7] mmi\:.\^mmt\^x\t.. m^\t=^y^^'y. 

30 [004 8] m^mm^mh \.x\±^ ^ijxii^ y ^^^^ 
uv. TKyr^K. ^y^.ut?^'. jKy^ur. Ji^ye;^ 
T^^^yu— 5j<y J^^ktr:=^yu. ^Ky :7zc^ 

K. sjf y TKyryu— /Ky -T^yu^^/u 

Tj^v. TKy^hv. 5}f y :x.— 7^/ix>^ h^/, TKy^— 

ji— T^yu^h^^. ^y T^yu^^ hv, tK y T y 

h> :*?y 7^/w:=^ h y /K y-r ^ K. T^yr^ 

40 bV^K. :7^y— yK y^r./^^y^ /Ky h ^ :7yu:^ 
nin^uv?^ ,J:(7:):7-/^^1Stflg. JEt^^^^^H-^— (iT 
*L<t*y^v^^:/-T:^^y n::ihyyK yU/t^^- 
gg^fcl^iT ^ ^^^ttft^s 7yu;*-n:ii^;^ h-r— . TKyv- 
n^f-:/ji^>^ h-^— . ) X (y^^v^^^-. 

f^U>' . y • ^^:^A^) . RIM 

(fi?ij;tti^y T5: K6. TKy Kl 2 . :i^y'? 
7Ky^7UT. TKy v^v^^ n-o^ 

50 h«tjg. TKy y^i/>'7^i/>^^ b^stfli^^ff^^ 




( 8 ) 



[0 04 91 m'^(ommiti±mm^m i <73^»flico±^:$^ 

[0 0 5 0] mmff^f^-^m^^mm^fs i <^«tmoi^^ 
. [0 0 5 1 1 75^75*5 f?&wmtti»flii4. m 1 

-?r(^ia-^»z)5 7 0~ 1 O 0fi4%otBfflrt-C 
hi>:LtAm-^V^\ J: fJ^J* L< 1*7 5 — 9 7fiS 
%. Hl-^f* b< lis 0~9 5fifl:%«0®ISl^T'foSo 

[0 0 5 21 *^BJJCfflV^5;K*«yit§t'ftS*tf*, mi 

1 o omfigUJcjtUT 1 ~ 1 oasgBro^Brt-fSl 
(^lti::CAl. CHW) SrJ;»)— Sii5<^mT'$^fc*:) 
M*6?e«t LTIil 5 O-CJ^^li. J; ?9*f* b< lil 8 O 40 

"CtAi. M^^^^f*u<li2 1 ot:uA±-c-fo5)o 
[0 0 5 31 »\<DW.^A^hi-i. fS2<DmRni-i. m KDm 

[0 0 5 41 ±IB!|^^*S^*■i-5S2OT«^/Ig*S««L-rv^ 
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(#JrcAl) Sr*U<iei< -rsr 

i:755T'#So m2(0«tflg;4smi (0«tflgj; t.tfrfS^*$: 

<73^l^flg<D«»*5J;t/?^^^cov^r. ^cD5M*^<7)ts/45^i 
mi<omnn\cx. :t,^^{±i:-mm<%m.^-\i:^m 

(Dm!i^(D^iEK J: 5 t . IS 1 roWflg J: 9 *&S»rSixfc* 
(0 0 5 51 ;5»A»5IS2(Di»flgW:, 

mcom^tmmi^. mm&^i^^^<r>mm^m&\^xm^ 

[0 0 5 6] :^^m(r)m 2 C08tflg<^f^«»l4. ^ m 1 O 

oafigBic^tbT 1 ~ 1 oasastojaiartT-fc^ co/iw 

*bV\ LVM^^ffl{i:mm 1 0 OfiiSBJC^fb 

»t4~6aga5wi5iaF*9-C'foso;4s^!f* m2<Dm 

1 0Sfig|5S:jax.Si. iRfJ::®fSiia3a««^CHWi:: 

«iia-&*/45{g: < ?i ?) ii #' -5 V >fc »t r-/i < , m-^un^m 

[0 0 5 7] ^<Dm2(Dmm^nn^mMi:. 
^izmm^^mLxm.m-r^o mTn. :$^^^Bcommm 

?)fc-C;?i^:^7 2*3j:U!J;r*^7 3lri!9;f[im 

tt^W 7i5«^S$JxTV>.5^-Cf±±fEEI3Ofli^«0t<73 

i:P)CT-fc5;J5. ^ 1 <^»tflg7 4 

2(Dmm7 5;i5;fliM«S^CffiS^EUT4*^LTV^S^>iSS 

[0 0 5 8] lasii, m? ttt.m^i^mm<D;^^mff:)Si 

^«if4a*t8 lCD-S«Sr^i-»fE«^E|-C'fcSo 08 

ic:*i-j; 5 iw. wOflg^ro-broti. i^mmm^m^^xfj: 

8 3i{c:ii3^m (-:^i6]t4iKW ^s^ffi^^nT v^5,^, 
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( 9 ) 



L -C b -C V ^ ^ ^ * o -C V ^ -5 o 
[0 0-5 9] 75^*^5^ 2 wfttflgli, ^l(73;l»J!Mt::±?)* 

vx^^xhii^^^K mi<omE^\zx^^Mizmm^ixx 
t-mtvtLViimx':^m^^mvx\>^xt. mmmm 
m^<Dwmx'h^^f>m^\^^\ z(ox^^j:mmM lo 

«S:&t5i^J-J;!?> ll2co«JgSrllll(c;f|im(0^ffi 

<? ii;v ^?a«(c-r 5 c ir a'^-z^w t^i^AK mi <Dmmxm 

*$1ir.5 nitwit). J:^5^6v^^a«T-0«#;i5BJ|gi:/i 

jtb. mi<7:>mmtm2(Dmmt^^^mmx' 

. [00601 ^2 (7?«fli/iS. m 1 <Ol»flgi:-fls:-ft;LT« 

«rL.-cvN5#-&i4. m2(Dmmtmi<r>mmtAmm^ 

<Dmm tm2 <Dmm t imm.^teiX'm-^ i.x-mt-r^ 
m 2 (omm<r>mmiiJ^v^mm<Dmm:imm^^i-fic << zo 

[006 11 ±i*<oj:5»r, mi<r>m!fitm2(ommt 

t)i-mtvxy>^^m^. m2(om%'^<omm(0'pfi< tii 

,l±9 0%tAJi) ;!iS01 wWflUCT^S^nx-^^'ftUT 
iU5^2<O^Stflg/45;^pml:::««LTV^2,i, ^n^'ixSr* 40 

J; 'ommzm2(Dmf!u^m i <Dmm\z.i:^:^m:im^x 

[00 6 2] ::c-c% mi(Dm^tm2<Dmmii^-w 
it-r^:^mt\.x\t.. m^^^.^mmm^\.xmm<Dm 

xmMm\^x-mm<o<Dmm\z.\.x^i.\s^tK •ftus^o 
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■So 

[0 06 3] m2(Dmm<Dmi&t i^xi-imzmm-^^i 

5:ii:!iS-C-#. Z.ixC:>i:m^^i:>^X^mi-^Z. iiiyX 

[0 0 6 4] m2(Dmmtm^i^<r>mmxh^^'^. m 

1 •-'S 0 0 Mm(OjEHrt» J:!5^f*b<l4l~l 5 0m 
m. H»rjff^U< tt3~l 0 0 /tm03«5fflrt-Cfe-5W*5 

<?3»*s«P>o<o 1 5 0 MmSrj@;t5 i:. slS^il: 

-&;»5fc5o 'tis. ¥*&iK^-i£^i4u-f'-lHl*T- tfeaiS 

-2 4(CTtfofc, 
[0 0 6 5] ^2(^»tfl§<D2 St:. 5 0 RHWSi7>;^f4 

2. 5m&%uTX'$}^<r>Amt.v\>\ ji*)ti{^^ \^<n 

fOiom. l&m:%&LTXh^ff:>7im^V^\ 
®7K^i:tt, ASTM D 5 7 OJJllSoTJBlJe^HS 

[0 0 6 6] i)^*^^m2<Dmmh. mi<r>mmtmm\z. 

y oc— V, /Ky 7 3i=-l^:^:r.— T-yu^ 7}<y 

f^/UJ.— T^yU/Jr Vis it/;!}^ y 31— y^/U/^r |, ^-/Jr 

'^f}^hmi-£ix^<i^^j:< thimxh^(Ot)iJ:<. ^izyii 

y K. TKy Ts K-Y 5 k. jK y 31— t^/u-y ? k, 

y :n— V;5^e>lMim5'>7i< t h 1 mX'h 

[0 0 6 7] ^2(7)itflgO±fiS;^^t UTxKy T5 Kilrffi 
ffl-f--5«^l4. tt^yr 5 K6. sKy T 5 K6 

6. Jl^yTSKl2. 5}<yr5K610. >J<yT5:K6 

1 2. -f y ^^/wse^-r U'7i5'/ugs^/<7^->u^^'-:^T 

WW) ^ V^<73flg^^O-^?*yL.;f;v^^;tlii^7' 5 V 
75^t>jlim-5'>/i < i: 1 1 aco^^^-;i^b;^c5*;.^7j< y r 
5 KSfcll^a-g-JJ^y r 5 KT'fc-5CD;i5$?4 Liv ^2 



• ( 10 
.. . 

MP^mt^mm-r4 o - ? i a e-^t- 7 1 4h-4't 

- 6 00, iJ^'f-fe/i' • t ^yU^Si V^ii^ KT5000 
-^CX7 3 2 3. EMS-CHEM I ESJ^^y K 
TR5 5, TR9 0. m^SSSPSOO (iS^F-*^) , ^ 

0 o'Cti±, ifSL<fii2 5'C 
1 0 O'C^mie.tm^^CA I <Df^±^M^m 

[006 8] A^A^^?^^■s!m\^mm^m 2 -ow/ib t ur^ 

- -S o 

(0 0 6 91 l|2<7?Wflgl4. ^coiij^^^t b-Cfi 

m2(Dmm(r)^m.^Am^^ivx\,^ti<o . <}^^£< irt^gc 

($f^b< I4^ffi6<j) ICTKy-^— rn^ (ilF4L< 30 
l4*i2fiA^S«jt (I PN) ) -(L^nxv^^i:. ^ifi 

3 (omm t <o^t^6^^Kifm ^mmx-t ^:Lt\:ii. 
mmiib^zi:7iix-^i>tz.tt>itf^L\,\ *fc. m2<Dmm 

LTf^pI^ttlftfli (#l-5KyT$K) 

l4^fct^)§B^6^a«^i*5v^T, i!Si»*fcj4j)fEt(jb/£v^t>«5T- 

[0 0 7 01 *«BJ<^7°y 7*-A|4, 7>-*»5;^3g|S«S 



) .^K^2 0 0 3-8 2 1 1 7 

18 

i: b T {4. ^^Zf^l <r>mm^ fcl4^ 2 0:Wflgco $ 

fitMt ^fflV^?)R TM-^. l6M*fc»4ll«Scov^-rtvA^— 

[0 0 7 1 1 i:^J;i9:ir^&<]tr|2Iffi>Sr#fiP, UTift 

fc;^^IS^tSrfflv^r/^5*m9 214. mi«z>#flB 9 3*3 

^^T-|ll9T-(4 4Stca®$tt-C*3|3. ^lOT*M-flg9 3 
*fc(4m2<D^flJJg9 4{cJ:i?;?|TS9 2|5i±;4SM^^i^-C 

T'y 7*— A9 1 sr?l^figb-cv^?.. *^A^i>mm-^mm^ 

[ O 0 7 2 1 *Me^ro«-g-tt^SH4. El9ro-7'!J -6. 

9 itc. -^hv ^y^y^mmtvxf^i(7^imm9 3 ii^tt 

[0 0 7 31 ^<r>z.t^i:vM.w-ff3\zmm%:^m\^xm 
m-r^o m o{4. *^p^<D^-&*tm o lo$f■^bv^ 

b^c;^^^i«^SrfflV^-C7i5IEl9<^:^f^m9 2. ^1 cT^itflg 
9 3. ^2<^^tflg9 4/i^b7i2)7°!J 7;*- — A9 1 COE^P^ 
tc. ^ 3 w;W^g 1 0 2 /55^g b. Mt^«S'(t:*fcl4:fi-&-r 
5Ci:»;iJ;«5@-ft:LT«-^*t!|s|-l o l S:?^^iKb■CV^5, 

[0 0 7 4] ;5^/;>-em3<;?«tflgi 0 214. mi<ommt 
ffiAAS;j^i;i»-r^^-g-»4. mxisMX'i-im^xi:, ^^-m 

ir, CAI. CHW) Sr^j5fe-rs/J:*(ri4. :t7j?=3r->^ 
fci4f;^-vu^ S K-C-fc?><75*5iff*b< . tt)tottJ^^K 

=^->7)5$f4 bl\ 

[0 0 7 5] :::i-e. ^ 3 wiftflg i: ^ i <7?«flg t {4. 
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10 0 7 6 1 3 (^^^flg 1 0 2 ^r^^JBcDiiA^igJ^ 10 

-C4 00mPa • s£lT. J: f? L < 14 2 0 O m P a 

[0 0 7 7] Xi^^i^S^-e-WiPI-ti. (RT 

RF I . RIM. XSffijBgff^*?) , ■:/l^:^!^m^<D 

J±, ^]^l4C0i«V>aAj*?l^*S^lf btl. I'-C-'bRTM 
-CiafliaA-rs^fl^fe. »*b<J4, =3e^rif7'-<rt<or 

[00 7 81 :^^m<om.'^Pin<omT^t vx'^\z.m.'&\± 

'^CV^;4S, ■gtLfc:tl^'K^tt mKCAl. CHW) Sr'frb 

. [ o 0 7 9 1 la 1 1 liM^tti 1 1 1 <D-^mmi^u^7n 
-rmx^^mMxh^. El{c*3v^-c. 3Esi 12, fic^i^ 
^ff 1 1 3 . Pi^: 114, mm.mM 115, TK^^mn 1 1 40 

ti^m\^ (#t;iCAK CHW) S:5im-t-5fc»t-e/i 

[00801 12I12,I2!13»4, -5:n^n*%W<Ofiljt 

1 2 1 , 1 3 1 i: UTc0^tEfi^J^*-rm»&^tS12IT' 
*>5„ ^S^fi^^^'^t 1 2 2. 1 3 2. «T^1 2 3.1 
3 3, y^$tl 2 4. 1 3 4 SrSiJ-^i-fiKJi^L-. 50 
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v^mmm\^xm-^\^x\^tLi)-. *«i^<^^'&w 

[008 11 

[00 8 2] j^^SliSi^A : PAN*. 7 ^ 7 7< hiSc 
2 4=f3|s:. 1 0 O 0 t e X. ?l3S3Sfg 5 8 3 OMP a . 
§l5S^tt* 2 9 4 G P a . m.'^^^x.^/i'^- 5 8 M J / 
m o 

[0 0 8 31 j^m«M^B : PANS, y ^ "7 ?^ YWi 
1 2=p;*:. 8 0 0 t e X. 51355*^4 9 O OMP a . ?l 
3g5f tt^ 2 3 5 G P a . Wmm=^^-J^^— 5 2 M J /m 

Q 

[0 0 8 4] mmmmMC : PAN^S. 
e=f'^. 3 9 6 t e X. ?I5S5S|£3 5 3 OMP a . 
Pt4^2 3 5 G P a . mm^^^^-^^^— 2 7M J / 
m o 

[0 0 8 5] 1S'7:^W^'^ :ECE225 l/O l 
Z. 2 2. 5 t e X. -'^^O-y-^^^-f DP" (0* 

[00 8 61 ^1 (Om^A : 7t^ I) zx^—^jV^jV-y^ ^ 
re (ffiS:>ft:^X||lS!!;^^;^:x.>:rir/V5 00 3P(7^mi|S>«!* 
p^p) 6 OfiSro^^^^/K^^rv-iStre (0:*:{t:^MAK-6 O 

^±®i^b-:3— h 1 0 0 4 AF. J?fL»)Pli6?^S 1 O OT^l 

mi(ommc =^^^>^mm [sMtt^PTs o o] 
m 2 (DmR^ : y r ^ vmm (ems Bgfp®x.^±«^ 

yyur ^ KTR 5 5, :^9:^m^J^.=^ 1 6 2*0 9 OM 

[0 0 8 7] mS(Omm : ^i6 7 O'Ct^J!l0f!&Ufc»:<7? 
afe^Sl 0 Ofifia5t;iS!<k?KS:3 2Sfi^*D;l. tr/^ 

^EM*fe«tfJr J::5*fe«;6S2 5 OmP a • s] o 
[0 0 8 8] ^flS : ^Jj^^i/^ftflgi: UT. V a n t i c 
o^±m" T'7y^V4 h" MY- 7 2 1 ^3 Ofi»$P. 
^/'?>'j.7K^iy Ui/^-jS" ^^"=1— h" 8 2 5S:20S 
mu. 0*>ft:^8iAK-6 o 1 Sr2 ofiSSB. :fcc0*-f 

>'=^^t^X^K" znt-^n^/" HP-7200L^30 
g^-n-rT^n tVH. 4fiag|l^^iX-Fntft)5t «9 . 1 

o ot:^c*3l^T^^-^::?i^^-cm^^b7tfc(Oo 
[0 0 8 9] ei'fkT^-.^s^^J^^yr^ v^tuT. i^^y< 



^ (12 
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;^yu*v=Sr 7. 2mmU.. ftSl-ft^XlISS" :^ 5 ^^r^ 
T" S^7. 2fia:a55r^n-?HW'?5t9> 9 0'C.»:i*5 

1 0 o 9 0 1 mmm d mi <DmmAi:f^'mm u 

iia^5|^{cLfc (Dso;>Sl 2 4 Mm) , 

10 0 9 1 1 mmm^^mmvtz^mmm^A^tzx^t 
(^i^. mmm^o. 3 3mm. mmmMBH2 9 5 g 

/ra\ fcT*i^«2. 8*/ cm. ir:*«S3*/ 
cm) ^i^i^U/c, ji^yO^S— ^itnttiNS'^Af*. /cT.^T' 10 
ife5);K^8SMS:ro<ig;55 3. 5 mm, ipii:/l^(73{t;J5 1 0 

:SA{i5. 8mm*g. O. 1 SmmJ?) . 
[00 9 21 A^74>5— *(6H4i^!^A±tC^T-4^<7)^ 1 (D 

^-^^'i^spj, 0 OfiiSBJJ: 1 om&m:mmV 

fco Ml-, it#^^ifc— i?— l-T 1 8 0 — 2 0 0'C!:cAB 

^PELT, «i^:ytco^l<^ifiJ!gA^— :^l6Hmi^A(;i« 20 
?<&*PUT^#SJoTiKifeJ«iHI^'ft:a*tA«r#fco 

" ^mmmx'\-i. mf^T.nii^hy^mT.m^x\ mm 
t-^i^y-(^^x^m.\^x'^otz.^ 'fc*3. t^ti^^mmmm. 

• mt^¥tA<r>miSm± 23. 7 c mV c m* • s e c . 
7 r ^' ^ — « 9 9 o fc, 
[0 0 9 3] (IIJSM2) UlcOlSSgB 5 omaSBt, 
IS2<DMfl&5 OSSgPi:*, SrffiV^-Cl 7 O^C 

(Dso7J53 8 mo m2cOl^flgii, ^l(73^tflgBW 

[00941 ?)ci', mMm 1 -cSSittbTt— :tri6H4iSliK)A 

^^■^ii}-hs.m^^\^x^-';i}m^^-^it-h. m.'^x 0 

OfiSgPt- 1 4Sfia55:^^b:fco MtC, *:s/h7'U';^ 

o— 7— Ij:-C1 4 o~i 6 0t:»rj!jgfRiUJ&j45t>, StriSfD 

^xmmmm.m\LmpsB^nf:.o 

i;itS-ic:— :^ipH4«!^A±(r^t5:urSo<9. *JI«e««J2 
COM*, mfi»Ji<7?:^}*it3-^@ti.Tv^ 

[009 51 (^iiS0ii 3 ) m.m^^mm^. *K6<}tcii 

^,^^ni^^fe («S) SJ^/l'i/— 6 t e x) Sr;&/< 

i^, i^iK)/¥i^^0. 2 6mm, j^^^S#l 9 3 g/m 

fz.X^^U\. 8*/ cm, ii^f^^S 3:2^/0 
m) $:ffiv\ 1 O OSfigPii 1 4SStl5^M*Lfc 50 
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JW^ttHlffefiail iPI««c:bTiKmii*t3i<t:»*!-C 

cOtM^^s. 5mm, tii:ff;:z^fiOtt/!i5 2 OJ!^±T-fc — 

147 2. 0 cm'/c m' • s e c , ^— »4 

9 3%-efcofc, 

[0 0 9 6] (^}SM4) ffiffli-^i^ife^, ^^WJriS 

;rc-:^|6H4«|ig^D (sp)^, «S^^^o. 1 9 mm. j^itl 
mm^¥i 1 9 3 g /m' , 1.21 c 

m, ir^^^l. 2 13^/ cm) ir, ST-4*tO||lC0 
mmA^Um \ 0 0fiS:g|5(r51il:gpS:^*bfcJ!il^1- 

T'ijB, ii^mtifil 5. 6 cm'/ cm' -sec, 
-7r^^ — i4 9 9 %T-$)<3 fCo 

[00 9 7] (njs^ij 5 ) mMmmmcw^A^ b 

$ 3 4 0 mm, 3 4 O ram»3:* y V L, I^Mm^t^ 

[-45° /O' /+45° /90° ] ^Z:iHlife<3jgb 
fcitj<OSr2mfflSU, -^-nSTgo" MS:ffi]d>VN-g-;h>itT 

Sr8 O-ClcSPUfco *^7J»5^fiT-l^P^<*:l^L-. 
A, B<7>^i\^tli:'i^tZo 

[0 0 9 81 mmme) mmwmmtm^c. r>%:m 

A-i>mmvt:Lii(Di:mMm.'&:m\'^xy'i^:^mxi 3 ox: 

■r?l 5 0kP a(OS.ti=S:1mx.X5^WV. §l#i^tAO 

[00 9 9] mmm 7 ) ^^i^Nisit a , b \-xmmm 

fifejiS [O- ] S:4S, ^5Sa3ii8l3S<t:S«-C»4 6®ft!;!3-g- 

AA~CSrt#3to 
[0 1 0 01 (Illfe«»l8) ^{Ett^^-^y AA~D 

^fl^Sl:iiaeu, 7°y :7;i._A±(::^ftfl&J£tfc^fr (3 4 

y T 5 K7 ^ /UA) tr-Cl»JiBftAP irMBEKSI P SrlSHt 
xmmvX^^yfT^t:JB^l.tz, t^£E(S§|PA^ibJ5S 

^?i^^*3J;t;«=S-7°y 7;^-— ASr8 onctc^fi^bfco ^>:v^ 

T?, ♦flfUcfS'g- • S^)Kf&Lfc^3 <0«fflgSr 8 0 "CCii* 

|g 3 co«tflg;«5ii^/E®§l P Ufc:B#(;i1tfflgaA P 
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[0101] ii^A^?,m&.m:^w-^A~-D<ommmm^m 

miVf) Ii^tv^n5 4. 5 6. 5 5. 5 3{*:^%. 

:^f6]¥*SA~C<73V f (i-tix^ns 5. 5 6.. 

10 10 21 #e>nfc%fla^*¥;SA~D^. gl 5 2 

mraX(jil 0 2mmi:i^!3ttSU. j5'-:^VSr?#fCo 
ti'— 7K>'ro4'i.>»::5. 44kg (12sK>'K) cDfilSrS: 
T$-frT6 . 6 7 k J /m (1 5 O O i n • 1 b/ i 

n) nm^m^^^tz.'^. nWiSm^m. (cad ^ 
[0 10 3] #?>nfc— :ft^rS]^*SA~c*^b. s 

ACMA SRM 1 R-9 4tc2i»&bfc^'— 

fco ^:<^^-7K:/^Sr7 0"C<^ia7K^tc:i 4 BF^SSL 

(Mf8i«iS) . m.^\:i^m. (8 2-0 0° BEi^^^ (C 
HW) ^ffl^LTto 'Sfc. — ;^|S]¥;KA. c(rov>T 
(4. Sift^aaSr-fri'lw^iatcTO'' jEi^SS* (CS) ^ 

10 10 41 jEtc. — :*rfPi5p;KA~c*»e>. sacma 

SRM 4R-9 4l::5¥»!lbT^®0° ?I3S5*« (T 



10 



20 
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S) =^S!i;ebfc, 

[0105] (tfciSJ^Jl) mi<^1^J)iASr««U7'jrv^UJl 

[0106] (JtfeM 2 ) HgetltCiSigg Lfc^^aSiHI^ 

l^ltti^i^F j^i^ff^O. 2 mm. ^MmmSH 

1 9 3 g/m*. fc-C*^*4. 8 7*/'cm. J;::* 

[0107] {it^m 3 ) ^mwmmt&UE , f 
v^5£J^^^4^i^^'^^^5S«i»^^l;a«■A. c i: mm\^ u 

[0108] (tt:tSf0lj4) AE. F 

*5J;tJ«— 7;*-— AE. FSrfflv^?)t^:^^±^^£M 
8 irlD^ClL-T^M^^^tEE. F*5 iu:-;^!^ 5p« 
E. FSr^J^L. SiJ^lc^Ufco A^A>^m&.m:lTWmF 
<OV f (i^n^n 5 9. 5 6 — :^lS]3|Z;K E . F 

(D/i:;^^i4v f ]-t^ix^ix6 o. 5 6<^:«%-efco3t„ 

[0109] &.±<r>m^%:m 1 {-^-r, 

[Olio] 

[*il 
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